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an approach to human resource development. 
(1) increasing the supply of 



Pi(Vjram (TTP) 

Object ive.s of the program include: 

\iH:hnicians and pa raprof essionals in energy and energy— related 
tit^ld!;; (2) providing 'laboratory or industrial-bared t'raining 
»;xperioncor.; (3) sharing TTP instructional materials with educational 
institutions and industry: (U) providil^g opportunities to develop 
technical skills; and (5) demonstrating the feasibility of using 
government facilities to meet local and'regional labor reg ui r omen t s. 
Examples of TTP in operation are included. This program wa-s 
implemented under the direction of the Energy Research and ^ 
n*^v.;J.opment Administration (ERDA)* with funding from the National 
:>cience Foundation (NSF) . (f!A) 
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Foreword 




The urgency of energy problems in the United States has been 
amply demonstrated by events in recent yqars, particularly the oil 
enibargo in 1973, and the seyere winter in 1977. The problems are 
both urgent and very comprex. Developing atid implementing 
solutions require the combined and coordinated ef tort of many 
segtnents in our society, iti^ludinggovemment^fall levels, industry, 
research ahd development institytiops, and the American public. 

Part of the complexity of solving energy problems is that many 
tectinological, envir.onmental, economic, and social factors must be 
dealt with simultaneous|^y. These factors are intertwined, forming a 
dynamic system in whic;/h changes to one part caq have significant 
consequences dn other |>arts of the system. Needed are injiovative 
approaches that recognise these'i^iterdependencies and the powerful 
effects that can be achieved by combining aitd coordinating resources 
from diff^ent segmei/ts of society. . 

This brochure describes one such innovative approach in the 
area of^hiiman resource development. It is called the Technology, 
Trainiiig Program (yTP). The program was carried out under the 
direction of the Ene^rgy Research and Development Administration 
(ERDA) with funding support from the National Science Foundation, 
and with the cooperatior) of several other Government and private 
organizations. Although I I P is limited in scale, and represents only 
a smaif«tep forvyard in solving the human resource implications df 
^ergy problems^, it is a good example of what can be accomplished 
when cooperative efforts are applied^Ib achieve interdependent 
goals. / 

This brochure relates the^tory of TTP and explains the concept 
underlying the program. It is hoped that the information presented 
will aid others in their search' for creative approaches to developing 
manpower training programs, particularly in critical energy areas. 
Inquiries concerning TTP should be directed to the Manpu^r ^ 
Development Branch, Division of Labor Relations, Washin*on, 
D.C. 20545. 

James R. O'Gwin \ 
Assistant Director 

for Contractor Manpower ^ • 

Division of Labor Relations \ 
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The Technology Training 
•Program (TTP) was established by 
ERDA to deal with two issues 
related to evolving energy tech- 
nologies: (1) human resource de- 
velopment, and (2) technology 
transfer. TTP does this by address- 
ing some of the implications of 
rapid energy technological devel- 
opment on the skill training re- 
quirenjents for technicians and 
paraprofessionals in energy or 
energy-related fields, and by 
strengthening mechanishis for 
transferring new energy 
technologies from research and . 
development centers to other or- 
ganizations. These issues have 
been conceptualized as two in- 
terdependent organizational goals 
stemming from technological de- 
velopment. TTP is based on these 
goals and On th^ unique training 
opportunities that exist within the 
ERDA system of contractors. Fig- 
ure 1 places TTP in a systems 
framework and shows the inter- 
relationships between TTP and 
other parts, of the system.' 

. A long-r^nge program of re- 
search and development to ad- 
vance energy technology is a 
major component of the national 
effort to avert serious energy 
shortages. The objective of the 
program is to develop new or im- 
proved sources of energy and 
more efficient ways to use aH en- 
ergy, and to do so before o^x^on- 
renewable energy resouj:;<i^s4re 
depleted. At theFederajfleveljhis 
program is administQirecl and 
coordinated by tWe E*nergy Re- 



^ search and Development Admin- 
istration (ERDA). 
^ Am<?ricans have an abiding 
faith in technology as the ultimate 
solution to many kinds of prob- 
lems. In the past, the energy prob-, 
lem hiJs been predominantly 
viewed as a technological prob- 
lem, one that called for a techno- 
logical solution. Increasingly, 
however, it is recognized that 
technological development is in- 
terrelated ih complex ways with 
many social and economic factors 
and that a plan to effectively use 
technology in solving problems 
must include these interrelation- 
ships. »■ 

Human Resource 
Development 

Successful energy technolog- 
ical development depends to a 
great extent on the quantity 
quality of human resources that 
are applied to energy problems. 
The Congress assigned ERDA the 
responsibility of "helping^o as- 
sure an adequate supply of mart- 
power for the accomplishment of 
energy^esearch and development 
programs, by sponsoring and as- 
sisting in education and training 
activities in institutions of higher 
education, .vocational schools, and 
other institutions " 
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WlTen, and in what manner, 
ERDA increases j^s involvement in 
training activities depends on sev- 
eral underlying^remises. These 
are important tor understanding 
the. role ERDA has pli yed in the 
Technology Training Program ond 
>^ the impetus for establishing the s 
program. 

□ QUANTITY AND QUALITY 
Both the quantity and quality of 
enetjgy manpower are important 
issOis, but quality is especially ^ 
important in a research and devel- 
opment environment. Relatively 
few numbers of people may be re- 
quired, but they must be highly 
trained and often must possess 
unique skills. 

□ INTERNAL AND EXTERNAL 
NEEDS 

While a large portion of the energy 
research and development activ- 
ities is conducted by ERDA con- 
tractors, achieving national en- 
ergy goals will require the full par- 
ticipation of organizations in the 
. private sector. ERDA, its contrac- 
tors, and the private sector all 
draw on the same sources of 
trained manpower. ERDA cannot 
be narrowly concerned with meet- 
ing internal manpower require- 
ments to the exclusfon and detri- 
ment of external organizations. In 
fact, "training for the needs of 
others" is an important charac- 
teristic of TTP. 

□ SELECTED INVOLVEMENT 
In most cases the labor mar1<.et op- 
erates to provide the quantity and 
quality of manpower needed. 



Figure 1: TTP in a Systems Framework 
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Intervention is required only 
when there is an existing* or pro- 
jected shortage of manpower in a 
particular occupation or when the 
quality of training is deficient. 

□ CAPITALIZE ON EXISTING 
RESOURCES 

In cases where involvement in 
training is necessary, improve- 
ments can best be accomplished 
by the mobilization, supplementa- 
tion, and coordination of existing 
resources. This has two advan- 
tages over the development of en- 
tirely new training programs: (iJTl 
is more economical in that du- 
plication of effort is avoided, and 
(2) improvements in training can 
be achieved much faster. 

□ AVOIDANCE OF 
COMPETITION 

ERDA's involvement in training is 
not in competition with either 
education institutions or Federal 
agencies more directly concerned 
with education and training, such 
as the Department of Labor. In 
TTP, ERD A's unique resources are 
used to supplement the resources 
of other organizations. 

□ ATTENTION TO ALL JOB 
LEVELS ^ 

An adequate manpower base for 
achieving energy 'goals Entails suf- 
ficient numbers of qualified 
people at all occupational levels, 
Previous efforts to improve train- 
ing in energy fields have been 
primarily concerned w ith the sup- 
ply and training of scientists and 
engineers. Recently, increased 
emphasis has bt^en placed on 
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training for technical support oc- 
cupations, TTP is'a program fo- 
cused on improving the quality of 
training at the technician and 
paraprofessional level in energy or 
energy-related fields. 

Technology Transfer 

In addition to human re- 
source development, technologi- 
cal development leads to a second 
goal — technology transfer. As 
shown in Figure 1, this goal is in- 
terdependent with the human re- 
source development goal. 

Technological development is 
not an end in itself. Technological 
advancements within research 
a^d development organizations 
rnust be transferred to the energy 
producers and consumers in the 
private sector before benefits can 
be realized. This diffusion process 
i-S often thought of as "first stage 
commercialization," and follows 
the research, development and 
demonstration (RD&D) stages. 

. In the course of developing 
new or improved sources of en- 
ergy, many "spin-off" technologi- 
cal advancements are made within 
ERDA's research and develop- 
ment facilities. These advance- 
ments in science and engineering 
are the foundation upon which so- 
lutions to energy problems can be* 
developed; Jt is important that 
t^iese "spin-off" technologies, as 
well as those more directlv related 
to energy production and con- 
sumption, be transferred to the 
private sector. 

There is a variety of mecha-r 
nisms for transferring technobgi- 

i 



cal advancements frona'a generat- 
ing source to those people and or-' 
ganizations having a need for the 
new technologies. Three- of the 
most common mechanisms are: 
(1) the diffusion of hardware (e.g., 
equipment, machines, etc.), (2) 
the sharing of information via 
,technical and scientific publica- , 
tions, and other printed material, 
and (3) the transfer of knowledge 
and skills via training programs 
and the distribution of instruc- 
tional materials. TTP, of course, is 
prinlarily based on the training 
mechanism, although effective 
utilization has been made of the 
other two channels as" well. 
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Figure 2: URDA Govcrnmcnt-Ovvned Contractor-Operated Facilities 



• ERDA GO.CO Facilities 
.0 ERDA GOCO Facilities with TTP's 




Not included are one GOCO 
facility each at Enewetak Atoll 
Honolulu, and Johnston Atoll 



ERDA GOCO System 

A major portion of ERDA's. 
energy programs is conducted 
within rej^earch, production'and 
development facilities. Most of 
these^institufions are J^overn- 
ment-owned, contractor-operated 
ticilities, called GOCO's. In, a 
X^OCO, the Federal Government 
owns the property and equip- 
ment, but a contractor staffs and 
manages the facility under the 
provisions of a prime contract. 
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. There are 59 contractors in the 
ERDA GOCO system and they 
can be grouped in the following 
categories: 

8 Multiprogram Laboratories 

6 Major Engineering Devel- 
opment Laboratories 

6 Specialized Physical Re- 
search Laboratories 

- 15 Specialized Biomedical Re- 
search Laboratories 

6 Nuclear Pfo^ction, De- 
velopment and Fabrication 
Facilities 

18 Support Contractors 



The map shows the location 
of these facilities and indicates 
which facilities have expanded 
and strengthened their training 
Cxipability through participation in 
^ TTP. 

Contractors undertake a wide 
variety of research, development 
.and demonstration projects. Ac- 
tivities range from very basic sci- 
entific research toapplied research 
necessary for the commercializa- 
tion of new or improved energy 
technologies. Following are^some 
of the major energy program areas 
in which GOCO's are actively in- 
volved: 

Coal Conversion, ^ 

Petroleum and Natural 
Gas """^ 

In Situ Gasification 

Solar-Thermal Conver*;ion 

Hot Brine Geothermal 

Laser Fusion Technoloj;Jy 

Magnetic Energy Storage, 

Oil Shale Fracturing 

Conservation 

Environmental Impact 

The GOCO system is a large 
and important national resource. . 
Us importance can be measured in 
terms of human and phvsical {is- 
sets. GOCO's have the capability 
of providing industrial-based 
technical training — training that, 
in mapy cases, cannot be dupli- 
cated in other institutions. The 
Technology Training Program is . 
designed to mobilize that capa- 
•bilitv. 



There are apprcxxiniately 
95,000 people employed in the 59 
GpCO's, including ^0,000 scien- 
tirsts and engineers and 35,000 
technicians, opjiiratives^ and 
craftsmen. There is fin unusually 
high concentration of individuals 
with doctorate degrees and per-' 
sons with other advanced techni- 
cal degrees. Because much of the 
energy research and development' 
requires an interdisciplinary ap- 
proach, the workiorce is com- 
prised of experts rrom nearl^ 
every conceivable field. Th^ train- 
ing potential of GOCO's is Weatly 
enhanced by the fact that tWese 
men and women are workiirg^at 
the very forefront of technological 
.development. They are thus able 
to anticipate the technical skills re- 
quired: in jobs of the future, which 
is very important given the rapid 
technological chcinge in energy 
fields. 

The physical resources in the 
GOCO's are as impressive as the 
human resources. The plants and 
laboratories represent a cumula- 
tive capiTBl investment of ovfer $12 
billion. The equipment and facili- 
ties reflect th^ latest advances that 
have been made in science and 
engineering. In many cases these 
physical resources are unique and 
do not exist outside the COCO 
system. Seldom can these re- 
sources be duplicated in education 
institutions because of the new- 
ness of the technology or the ex- 
tremely high capital costs. 

Anotherreason why GOCQ's 
are particularly well suited for 
providing training at the techni- 



cian and paraprofessional level is 
that they have over20 years' expe- 
,rience in conducting industrial- 
based skill training. ^Because of the 
special technical skills required in 
research and development activ- 
ities, GOCO's have always b^?en 
faced with the need to conduct 
training programs to meet internal 
manpower requirements. 

The TTP concept is essentially 
a rpodel of how various resources, 
especially the training capability of 
GOCO's, can behiobilized and 
coordinated to further the accom- 
plishment of interdependent gt^als 
of human resource development 
and technology transfer. 

Skill Enrichment 

. Quality technical training • 
programs afford students the op- 
portunity to develop the abilities 
and skills that will be required on 
the job. Xhese abilities and skills 
can be broken down into two 
broad categories: (1) the mental ^ 
capacity and conceptual under-* 
standing required for effective job 
performance, and (2) the ability to 
actually perform the job tasks, 
using the appropriate equipment, 
tools, or machines: 

The traditional textbook and 
lecture approach is usually 
adequate for developing mental 
and conceptual skills. For exam- 
ple, an electronic technician 
trainee can acquire a knowledge of 
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basic trigonometry by reading, lis- 
tening to lectures, and working 
through a set of exercises. Spi?c^al 
physical resources are not re- 
quired to conduct such training. 

Hovv.i:ver, developing-actual 
job behavior skills is best accom- 
plished by providing individuals 
the opportunity to practice those 
skills using the necessary mate- 
rials and tools. For example, if the 
electronic technician is being 
trained to repair a quality control 
test unit with the diagnostic aid of 
a sophisticated oscilloscope, then 
the training will not be very effec- 
tive/without the oscilloscope. 

H^o^st-^econdary 2-year edu- 
cation institutions are major 
suppliers of individuals-with 
technician or paraprofessional 
skills. These institutions typically 
do an excellent job of developing 
mental and conceptucll skills but 
sometimes are able to provide only 
limited opportunities for practic- 
ing task functions in a realistic 
vvork environment. The problems 
are particularly acute when rapid 
technological change occurs, ren- 
derfng obsolete existing equip- 
ment and machinery in training 
institutions. Frequently, employ- 
ing organizations hire graduates 
of traditional training programs 
aryd find that extensive on-the-job 
training is required before they are 
fully productive members of the 
work force. 

These limitations have been 
long recognized by education and 
industry and numerous methods 
of improving the quality of techni- 
cal training have been tested. One 
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otthc most t'ftcctive has proved to 
be a cooperative effort by educa- 
tion and industry, whereby oach 
contributes to; the training pro- 
gram those resources which the * 
other lackjy. The result is often a 
training prograhi of higher quality 
than either couiti provide inde- 
pendently, 

ERDA contractors have par- 
ticipated in many , such coopera- 
tive ventures with, education in- 
stitutions, primarily with4-vear 
scientific and engineering co\- 
leges. TTP is different, in that it 
has involved several post-second- 
ary 2-year institutions in col- 
. » laborative efforts with GOCO's to 
improve technician and parapro- 
fessional training. 

One example of a long-stand- 
ing program to train technician 
level workers is the Training and 
Technologv (TAT) program oper- 
ated by two GOCO's— Oak Ridge 
Associated Universities and 
Unjon Carbide-Nuclear Division. 

' Since its inception in 1966, TAT 
has provided technical training for 
more than3,000-studentsin a vari- , 
ety of areas, including welding) 
machining, and physical testing. 

' TTP is a program that evolved _ 
largely out of ERDA's experience . 

^ and success with TAT. 



1 he Comprehensive Em- 
ployment and Training Act 
(CETA) of 1973, admini^slered 
through the U.S. Department of 
Labor, provides a comprehensive 
program of manpower services 
throughout the Nation. CETA was 
established to provide job training 
and employment opportunities 
for the economically disadvan- 
taged, unemployed and under- 
employed on a decentralized basis 
using Federal re\>enue sharing. 
Control of local funding is given to 
local or state government "prim 
sponsors." Heavy reliance is 
placed on the establishment of ef 
fective, flexible programs planned 
and controlled at the local level. 
CETA resources, including fund- 
ing, trainee recruitment, council- 
ing, and^ post-training placeriient 
are an integral part of many TTP 
programs. 
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Objectives 

The primary objective of the 
t'echnology Training Program is to 
provide quality technical training 
in energy or eiSergy-related fields. 
The focus is on quality rather than 
quantity^ In TTP, special emphasis 
has been placed on assuring that 
minorities and women have the 
opportunity to share in this tech- 
nical training experience. 

Specific objectives of TTP are: 

□ To increase the supply of 
technicians and paraprofessionals 
in energy or energy-related fields 
in areas where shortages exist. 
The labor market for workers at 
thifs skill level implies a local or 
regional focus. 

□ To supplement the train- 
ing provided by education institu- 
tions with laboratory or indus- 
trial-based training experiences in 
which students have the opportu- 
nity to practice job tasks, 

□ To enhance technology 
transfer by providing techniical 
training fpr non-ERDA organiza- 
tions and by transferring to educa- 
tion institutions and industry the 
iAstructional materials used in 
TTP courses. 

□ To demonstrate, on a 
nationwide basis, the feasibility of 
Utilizing the training capabilities 
within Government-owned, con- 
tractor-operated laboratories and 
production facilities to meet local 
and regional manppwer require- 
ments. 



□ To j^royide opportunities 
to develop unique skills neededjn 
many technical occupations in a 
research and development envi- 
ronment. 

Characteristics 

It is difficult to provide a sim- 
ple definition of TTP because it is a 
flexible program that can be 
shaped to work in a variety of situ- 
ations. In lieu of a simple defini- 
tion, it may be helpful to highlight 
several of the main characteristics 
of the established training pro- 
grams. 

□ MOBILIZATION AND 
. COORDINATION OF 

RESOURCES 
Improvements in technical tparfn- 
ing are achieved when resources 
from government, industry and 
education are combined and when 
communication channels between 
various organizations are opened. 

□ TRAINING FOR INTERNAL 
AND EXTERNAL NEEDS 

Training resources used in GOCO 
research and development con- 
tractors' facilities to meet interna^l 
manpower ne^ds are used to meet 
the needs of organizations in the 
private sector. 

□ MULTIPLIER AND 
LEVERAGE EFFECT 

The benefits of training are in- 
creased when program graduates 
transfer their newly acquired skills 
to others, and when instructional 
materials are transferred to educa- 
tion and private industry. 



□ DEVHLOPME^s^^r of . 

VARIOUS JOB SKILLS 
Training programs develop both 
conceptual and job performance 
skills. Practfcin^ job tasks in an in- 
dustrial environment is em- 
phasized. 

□ PLACEMENT 

Designed into each training pro- 
Kam is an active placement activ- 
"it)i which provides additional ac- 
cess to high technology careers for 
urlemployed and underemployed 
inorities and women. 

□ EVALUATION COMPONENT. 
Built into each training program is 
an evaluation component to pro- 
vide data for improving current 
operation and to better design fu- 
tuiTe programs. Program operation 
is monitored and follow-up 
studies of graduates are con- 
ducted to determine the relative 
effectiveness of various training 
experiences. / 
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Figure 3. ImplLMiuMitalion of TTP 
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Implementation 

Implementation of the TTP 
concepLvvas made possible by a 
$1 million grant from the National 
Scienee Foundation io ERDA in 
1974. The Division of Labor Rela- 
tions in EJ^DA Headquarters has , 
responsibility for TTP implemen- 
mtion and overall-program man- 
agement. 

The key to the translation of ^ 
the TTP concept into operating 
programs is the mobilization >Qnd 
coordination of resources frqm dif- 
ferent organizations to achieve , 
improved technical training. Par- 
ticipating Organizations and their 
contributions are depicted in 
Figure 3. 

ERDA's request for GOCO 
training proposals under the TTI^ 
concept brought am enthusiastic ' 
response. Selection criteria in- 
cluded contractor training capabil- ♦ 
ity, cotTimiinity resources avail- 
able, urgency of manpower need, 
the potential forlechnology trans- 
fer; top management commit- 
mt?nt, and cost/benefit efficiency 
considerations. 
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There is a wicic recogni- 
tion at all leveK of government 
that resources must be care- 
fully coordinated if we are to 
succeed in expanding our 
energy-related technology 
base to meet the Nation's 
needs.cJ^HV XYV stresses a 
partnership approach among 
government, education, and 
industry to coordinate existing 
resources and needs in the 
human resource development 
area, 

A wide variety of technic al 
skill is developed through • 
VW , including microprocessor 
technology, inhalation toxicol- 
ogy, welding Inspection, elec- 
tromechanical drafting, 
radiological safety and direc- 
tional drilling, l ollowing is a 
brief description which high- 
lights the most significant 
chatacteristics of several pro- 
grams which have been iin* 
plemented C^tili/ing the V\ V 
concept. 
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' Multiplier and Leverage 
Effects 

A rn»i|or considt'ration in 
pLinnin^; tho courses was how to 
.uhieve the );rtMtest »i mount of 
ti'c hno!o);J tr»insfor throu);h the 
niod(^stlv funded training; pro- 
gram. I hi' multiplier and leverage 
pritK i[i!es were usi'd in three ways, 
to niaximi/e the impact ol . ITP. 

{ 1 IRAININC; IKAINI'KS 
A large number of college* in- 
slruc N^rs .uul trainers from indus- 
try h.we attended I"! !' courses. In 
lac I, thi» interest among educ<itors 
was so great that a special micro- 
( ( )mpiiler ( (uirse wasofferi^d for 
22 (ollege instructors The irnpact 
ol ri P is inc r<Msecl numy fold as 
these individuals, in (urn, lr<nn 
others in llu-ir org,ahi/ations and ' 
edu( ation institutions. 

[ 1 vidioiaim: ( ()UKsi:s 

Spe(Ml television equipment' 
and .1 remote i (^nsole make it pos- 
sibN^to rei ord let lures and dem- 
onslrations on tape I hese l«ipes, 
VN'hif h are .ivaiLible on a loan basis 
to edu( J I ion .ind i nd usl ry, iji.ike i| 
easy and ine\|>enMve h.ir edui a 
lional and induslri«il employersio 
I ondtic I suhsi*i|uciit I ourses at 
iheif own l(n alioie. I be la|>es 
and other ( III I K uhiin rnalerials are 
in rnu( h demand by ( olleg^es and 
indus! I \' 

i I MK K( )( ( )M|MrH K 
IKAINI K Si leiili-as ,ind en 
^Miieeis al M,l. (h*M^»ned a mit ro 
( ompuler tr. inter lo |)e iisetj in llie 
Mu ropio( es'.( )r I e( hiu )I( »)'^y 
< onrf.e I Ih* Iraiiu'fs are i omp.u I 



EKLC 



J" 




I 



and tit inlu ii Nt.Hui.ird ,iHiKhi' 
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The Goverr^ment Contractor 

The Inhalation Toxicology Re- 
search Insntute(ITRI) is one of the 

, specialized biomedical research 
GOCO latoratories. ITRI is oper- 
ated by the Lovelace Biomedical 
and Environmental Research In- 
stitute ^nd is located on Kirtland 
•Air Force B.ise in Albuquerque, 
New Mexico. The Institute con- 
ducts a broad-based research pro- 
gram directed toward developing 
improved knowledge of health 
consequences of inhaled airborne 
' materials, particularly those asso- 
ciated With energy conversion sys- 
tems. Among the major facilities 
and equipment are laboratories, 

^ inhalation exposure areas, a vet- 
erinary hospital with fdcilities for 
detailed clinical observation of ex- 
perimental animals, a canine 
metabolism building, and kcinnel 
buildings capable of housing more 
than 1,000 research animals. 

Capitalizing on Unique 
Resources 

The TTPallTKIisa prime 
example of a GOCO facility effec- 
tively utilizing its unique re- 
sources to improve the t|uality o( 
technician-level training. Ihe 
highly speriali/eLl eL|uipment .md 
l.iboratories, the qualifications of 
the staff, .ukI llie adv.UKed re- 
search projects undertaken at ITRI 
are the basis for an inhalation 
toxieolojjy Iraininj; pro}',nun that is 
not .iViiilable elsewhere in the 
country. 




Uioi hcrnist ,ini 
of lun^; lipids . 



"I I* tr.iiru'i' ulili/in^; c lir()TTiaU)^';r,iphi( rnclhods for Ihc «in«ilysis 
•fn c'x.iinpic of l(Mrning- liy-cloin^; 



The Training Program 

I he Tothnology Iraining 
Pr()j;rarn .ft I TRI is designed to 
produce hi};hly skilled t-echniriaiis 
in the field of inh.ilation toxicol- 
o};y. The training program is I 
ye.ir in length and provides a 
hieiui of .u adetni(*(:l.issr()oni work 
with pra( tical on-the-joh ^^xp(»ri~ 
ence. Trainees spend approxi- 
mately IS per((Mit of their time in 



formal classroom and laboratory 
instruction, and the remaining 
time on specific assignments, 
working with the pr()f(»ssi()nal and 
tec hnical .staff. 




2. rMthobiolo^vfirainOf and experimental pathologist reviewing microscopic changes 
in tissues from di,sease(J animals. The dulil-headed microscope is an example of the 
sophisticated etjuipment specially designed for training. 




Amon^ Iho conlonl areas cov- ' 
orc'cl in this TW project arc \ It'allh 
aiui Safrly, CoinpuliT Applira- 
lions, Uasic Hioincdictrl ('onccpls, 
\ii\sic I'alhobioloy;y, Animal Care, 
I'oxicolo^^y, Katlioanalylir.)! F'ro- 
a'tlurcft. Chemical Au.Hysis, 
A(Tos^)l Science, KacUobioloj^y 
and Dosimetry. I lie course* work 
(()mplei])enls the laboratory work 
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'\ Aerosol physicist and trainee inspect- 
ing; aerosal samples (olli^ijetl on different 
staj;es of a si/e-selet tor sampler. 

assi^nmc'-pts in that the formal 
curriciiUini is designed to imp.jrt 
an overall view of specific disci- 
plines within the larj;er frame- 
work. 

Quality Versus Quantity 

F he pro};r.wn has'a cle.\r focus 
(Tn cjuality of tnnnin}; as opposed 
tocpianjity, reflecting; the ne(»d for 



rctafiveiy few numbers of highly 
trained technicians in speci^ilized 
research areas, A distinguishing - 
feature of thisTTP is the extensive 
on-the-job experience the trainees 
acquire during the yearlong pj(5Dr 
gram. Eighteen perscms grad-'x 
ijated from the first cycle ancf 12 
wjre currently enrolled in thq sec- 
ond cycle of the programTlTRl has- 
been sutcessful in advancing af- 
firmative actiori goals through 
TTP; representatior>^by women 
and minorities hijs^teen 60 
percent, 

Two-step Technology Transfer 
Process^ 

Achieving technology trans- 
fer throu'gh hum^vi resource de- 
velopment is viewed as a two-step 
process at ITRI. The fireit step is to 
enhance the training capability of 
the GOCO by developing a struc- 
tured training program, including 
curriculum materials, and a 
planned course of rese^irch activ- 
ities for the trainees. With this step ' 
completed, rrPJskecomc<an itite- ' 
gral part of the organization's total 
manpoivendevelopiTient plan. 

rhe second step is to utilize 
this enhanced capabifity as a 
means for achieving technology • 
transfeP through training, Fifforts' 
are currently underw.jy to collabo- 
rate with other org.uiizations 
training or employing inh.jlation 
t()xicolo};ists. Opportimities for 
techn()li^)gy transfer in this area 
look |.\)rticularly promising in 
light of growing; environmental 
concerns related to c«n(T};y pro- 
due tion ,ind ( onsumption. 
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Oak Ridge Asscxiated Universities/ 

Union Carbide Corporation-Nuclear. Division 



Participating Organizations 

□ GOCO'S^This Technol- 
ogy Training Program is con- 
ducted by two of ERDA's con- 
tractors-— Oak Kidge Associated 
Universities (ORAU), and Union 
Carbide Corporation^Nuclear Di- 
vision (UCC-ND) — both located in 
Oak Ridge, Tennessee. ORAU is a 
private aonprofi{\association of 45 
universities in the* south and con- 
ducts diverse programs of scien- 
tific research, education, informa- 
tion and trainingjor private and 
public agencies. ORAU provides 
overall managemt»nt of the-TIT', * 
some of the cfassroom instruction, 
and recruitment and placement 
services. * 

UCC-ND operates four major 
facilities for FRDA: a gaseous dif- 
fusion plant in Paducah, Ken- 
lucky, and three facilities in Oak 
Ridge — a second gaseous diffu- 
sion plant. Oak Rid}** National 
LaboraltoVy, and the Y-12 plant, a 
weapons fabrication facility. The ■ 
ITP trainipg site is at Y-12. Jn addi- 
tion to providiii>g)he training site, 
UCC-ND draws upon its highly 
.skilled technical staff for craftsmen 
to serve as TI P instructors. 

n F';DUCAII0N— Koane 
Slate C\)mmunity C\lllege, I larri- 
man,. Tennessee, participated with 
ORAU and UCC-NI) in develop- 
ing the training prog,ram> Trainees 
receive college credits for nujth 
<*ours<'s taught hy Roane State in 
conjunction with I^TP tourse 
work. 

I ) Cli'TA - nnd(TtheCom- 
prehensiv<' limploymenl ami 



Training Act of 1973 (CETX),'three 
local e ETA organizations have 
sponsored trainees at TTP. They 
are the Mid-Cumberland Human 
Resource Agency, the Upper- 
Cumberland Human Resource 
Agency, and East Tenrtessee 
^ CETA. ^ • ' 

The Training Program 

A 9-mor^h Welding Inspec- 
tion Technician course has been 
establishr^l under TTr\ The course 
is divided mfo tj^o parti^ — 3 
months are spent on welding and , 
6 months on physical testing. ^ 
"Hands-on" experience is em- 
phasized in the program*. Trainees 
work on class projects in ihe shop 
for approxirnately 75 percent of 
the training time; the remainder is 
spent in classrooms learning 
theory, interpretation of ct)des 
'^"arjirstaiidards, blueprint reading, 
math, and other backgrotind 
material. 

Trainees develop competence 
in welding a variety of materials 
using several welding technicjues, 
including shielded metal arc weld- 
ing, gas tungsten arc welding, tind 
gas metal arc welding.. Both won- 
destruclive (ultrasonic, radio- 
g/^aphic, eddy-t urnMit, lii|iiid 
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penetrant, and magnetic particle) 
and destructive (hardness, tensile, 
compr(?ssion, and imp;jct) proce- 
dures are covered in the physical 
testing portion of the course. 

Capitalizing on Existing 
Resources 

As with other TTP's, ORAU/ 
UCC-ND's program is charac- 
terized by the effective use of exist- 
ing training capabiHties in 
GOCO's and education institu- 
tions. This TTP was able to 
capitalize on another training re- 
source — the Training and 
Technology .(TAT) program men- 
tio^ned earlier in this brochure. 
Since TAT incorporates many of 
the principles of TI7\ the Welding 
Inspection Technician course is 
subsumed under TAT. In fact, 
several components for the TTP 
course were taken from the TAT 
welding and physical testing 
a)urses already in place, so little 
additional development work was 
ret|uired prior to implementation. 

Human Resource 
Development 

The first cycle of the Welding 
Insliection }1roj',r.im has );radualed 
14 technicians, H (;f whom were 
women. This T.TP takes'a very 
broad view of human resoua c de- 
veh^inent and includc»s training, 
components nMated to industrial 
bi'havior and tl^ employment 
pro(("iS, in addition (o tlie techni- 
cal skill-buildin); components. I'or 
<'Xiinrple, seminars are romhu led 
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1 . A series of welds are being prepared for 
x-raying. The x-ray pictures allow welding 
inspection technicians to assess the con- 
tinuity of the weld and check for im- 
pjitities inlhe weld. 



1. 




2. rr.JitU'c usin^a hardness lester to 
measure tlie liurahlc ijualities of a welil, 
I\irtii'ip4ints in I'lT* receive skill training in 
pfiysicjl testing, as well >is welditigV 
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1. Sfiieldi'd rnvl*»l «ir( wejdinj; tec hf\i<|ue 
is one of tfie \'\ V "}iafuls-on" exert isrs. 
Ifultislrial 'i.ifely proie<lnre% .uul fUf»prr 
use t>f nr<v!<'t tive e<|uip!nenl .in* siressrd 
througlioiit thi» t ourse, 
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on safely, attendance, resume <^ 
writing, and interviewing tech-^ 
nigues. 

OiQening Communication 
Channels ^ 

The Technology Training 
Program in Oak Ridge is a good 
example of the long-lasting bene- 
-fits gained when interorganization 
communication channels are 
opened. TTP provided the im- 
petus for ORAU, UCC-ND and 
Roane State Community College 
to search for new ways to improve 
technical training through col- 
laborative efforts. An agreennent 
ha? been worked out whereby 
trainees in the TAT Drafter Techni- 
cian program can earn up to 30 
college credits from Roane State 
during the9-m()nth program. This 
amounts to approximately o|ju- 
third the required credits toward ^ 
an Associate Degree. 
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--Sandia Labor^Jtories 
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1 Drafting instructor and division super- 
visor (;ht'ck tho drawing mado by a TIP 
trainee , 



Participating^rganizalions 

□ ^OGO — Sandia Labora- 
tories is another of ERDA's mul- 
tiprogram laboratories. The facil- 
ity is operated by Sandia Corpora- 
tion, a wholly-owned subsidiary 
of Western Electric^ and is located 
on Kirtland k'w Force Bas.e in Al- 
^buquerque, New Mexico. Sandia's 
primary mission is nuclear 
weapons research and develop- 
ment with subsftintial involve- 
ment in nuclear safeguards and 
^^:c;.j^rgy-related fields. The work 
" forccnumbers more than 6,000 at 
the Albutjjuerque installation, and 
approximately 1,000 at its branvh 
in Lfvermore, California, 

fa HDUCATION— The Al- 
buqu erq ue Tech nica 1 -Voca t ioha 1 
Jn^stitute (T-VI) joined with Sandia 
in developing and implementing 
the TTP and continues to offer a 
major portion of the classroom in- 
struction for the program. 



/ i 
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□ CETA— Thqi^ocalCETA 
prime sponsor provides trainee 
support through stipends and • 
funds for other training fees, such 
as book deposits and lab fees. 

The Training Program 

The Technology Trainwg 
Program at Sandia is a 9-month,, 
intensified courel? designed to de- 
velop disadvantaged and unem- 
ployed men and women into 
highly skilled electromechtTnical 
or construction draftsmen. The 
program is dividie:^d into three tri- 
mesters: ; 

□ FIRSJ— Participants at- 
tend T-VI fiill time for academic 
training U\ drafting skills and re- 
lated ar^i^as. Courses takei^are: 
B^isic Electronic Drafting, Electric- 
ity and Electronics Theory, Logic 
Fundx/mentals, and Technical 
Math. 

. • Q SECOND— Participants 
receive classroom and on-the-job 
training at Sandia and continue 
/course work af T-VI. Courses taken 
during this period are: Technical 
Math, Communication^^, Elec- 
tromediani(;al Assemblies fe>b 
and theory, and True Position 
Dimensioning. 

^ ( I THIRD - Parlicipcmls 
work full time at Scmdin, devoting 
most of the time to on-the-job 
•traininj',. Courses taken are: Me- 
tli<mic'al Definition, Manufacture 
inj; Pnicesses, <uul Mc'ehcuucal 
Design. Sandia hin^s soiiie of the 
TI P j^radutJles and assists T-VI in 




placing the others. Graduates re- 
ceive a diploma from T-VI with an 
attachment that describes the spe- 
cial nature of their indJjstrial- 
based training experiorice. 

Human Resource Uevelopmeift ^ 

Thei program is in its third 
year of operation. Fourteen tecJ^^•■ 
nicians grxiduateU the first y^j^^^^ 
and 15 gradualea^ the sec(;jicfJ?,iL^' ' 
Presently, there are 13 par/{{dp4^ils 
in thejhird trimester of kj:0n'\n 
Ihe pIcK'ement rale is ij^^ler than 
W pertvnt. Of tlK*J^r;'ulual(!^s 
ilius {t\ii/^^W0^^^ or * 

w()rnc'fv/^:''; 

Af;ii;ijtJ'^i{her r'ri''s, at Sandia 
llu* ''lc^lr^Jju^' by doing" principle.^ * 
js stressec'r i)urin)', the third 
triim'^lt*rwtrcunees cjre hin^d a 
teni|y)rary CMuployi^Mil status by 




2. Aerial photograph of Sandia Labora- 
.tories. The picture indicates the immen- 
sity of some of the GOCO facilities and the 
.resources that can be drawn upon for im- 
proved technical training, 



3. Participants in the TTP drafting course 
get ample experience "on ihe boards/' 
workmg alon^ide experienced draftsmen 
and engineecs ^ 




San'diti-. Thcy^rcfinc their drafting 
skills by accomplishing assigned 
projectflkunder the supervision of 
professional draftsmen. Thus, 
they are able to contribute to the 
productivity of the organization as 
they learn. 

Technology Transfer 

Sandia is a locus of electro- 
mechanical technological devel- 
opmer^t, ar^d engineers at Sandia 
have recognized the significant 
impact this development has on 
the skill requirements for elec- 
tromechanical draftsmen. The- 
^training program has been de- 
. signed to foster technology trans- 
fer in two ways. First, the close 
relationship between experts at 
Sandia and instructors at T-Vl 
resulted in an upgrading of the 
courses to reflect the newest, 
technology.. Second, TTP grad- 
uates employed by other organiza- 
tions have tarried with I'hem the 
advanced drafting skills. 

Cooperation Not Contpetition 

The Sandia T-V! TTP flp^onr- 
strates the value of brganizclm^ns ; 
collaborating to achieve a mutu- 
ally desired goal—in this cc\s^kiC 
proved technical-^rdihing fc^r/^flec-'^ 
tromochanical dFa/tsm/?n, 1 r)e • 
combination of organizational 
resources pr(yi0uces a |)rogram 
superior to whal'eitber organiza- 
tion C(;uld offer al()ne. Sandia and 
I-Vf instructors worj^ closely in 
C()ordinalihgant{^^?I^r^ the pro- 
granvele'meill>^nd 1ii'm()nitoring 
trainee progress. 
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Reynolds Hectrical & Engineering Company 
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^ Participating Organizations 

□ GOCO— Reynolds Electri- 
cal & Engineering Company 
(REECo) is a support contractor for 
ERDA at the Nevada Test Site 

. (NTS), located approximately 65 
miles northwest of Las Vegas, 
Nevada. The principal mission at 
NTS is underground nuclear test- 
ing. REECo provides suppont^^er* 
vices such as radiation safety, in- 
dustrial hygierte, mining, and 
^tunneling operations. 

□ EDUCATIOK-^-The Clark 
.County Community Qollege 

(CCCC), Las Vegas, Npvada, as- 
^ sisted REECo in developing the 
' program and provided someof the 
classirpom instruction. Also, sev- 
eral of the training modules were 
^boirpwed from CCCC and taught 
>y^EECo instructors. 

- □ GETA— The Las Vegas- 
, ' ' Clark County Consortia played an 
active role in trainee selection dur- 
ing the implementation phase and 
provided supportive services 
throught)ut the training process. 

The Training Program 

;REECo, in cooperation with 
the other participating organiza- 
tions, has developed an in.ten- 
sified, 6-month Radiological 
Safety Technician training pro- 
gram. After completing the pro- 
- gram, graduates are qualified for 
entry-level positions in nuclear 
power plants and at other sites 
where radioactive materials are 
used. Such positions entail the 
handling and storage of radionc- 
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tive materials, the selection and 
care of anti-contamination cloth- 
ing, the location of potential.acci- 
dental sources of contamination, 
and other related functions. 

The wide range of competen- 
cies needed by radiological safety 
technicians required the training 
program to irtclude a correspond- 
ingly large number of subject, 
areas. A sample of some of those 
areas indicates the diversity of the 
program: basics of physical and 
biological sciences, industrial 
hygiene, health physics, biological 
effects of ionizing radiation, mine 
rescue, and fire suppression. 
Courses in effective communica- 
tions are taken at CCCC. ^ 

Capitalizing on Unique 
Resources 

The NTS offers radiological 
facilities and training areas un- 
matched in the United States. 
Onrsite facilities include class- 
rooms, shops, and laboratories 
specifically designed for radiologi- 
cal technician operations. They 
contain the latest training aids and 
work equipment which are con- 
tinually.upgraded to keep pace 
with advancing technology. 
REECo was able to take advantage 
of the fact that its staff had ac- 
quiredfconsiderable expertise in 
conducting radiological safety 
training programs. Such pro- 
grams were required in the past to 
meet internal human resource de- 
velopment needs. 



Human Resource Development 

Thi^TTP, as with several 
others, focuses on high quality 
training rather than numbers of 
individuals trained'. Practical work 
• experience is emphasized. During 
the last3 months of the program, 3 
days a week are spent with on- 
the-job traininjg, and 2 days in the 
classrooin continuing the formal 
instruction. The final exam con- 
sists of an intensive field e^icercise^ 
under realistic stress conditions 
in which the entire class responds 
to a sirhulat^d accident involving a 
spill of radioactive materials. 

The fiVst cycle of the program 
graduated^W-radiological safety 
technicians, 13 of which were, 
women or minorities. The training 
is fully accredited and* students 
can earn ,pp to 30 credits from 
CCCC. The shortage of skilled 
radiological safety technicians re- 
sulted in graduates receiving good 
job offers from all over the 
country. 

BrieiFly Mentioned 

• REECo is presently pilot test- 
ing two additional 'FTP courses. 
One is a 6-month work-study In- 
dustrial Hygiene Technician train- 
ing program. Graduates will be 
qualified to perform the varied 
technician dutic^l; required by the 
Occupational Safety and Health 
Act of 1970. The second program 
consists of a 2-week course in 
Radiological Emergency Response 
Operations. Three pilot courses ' 
have been conducted for state 
government personnel to provide 
training in emergency response to 




1 . During simulated nuclear accident 
exercises TTP trainees practice using 
equipment designed for handling con- 
taminated materials. 




hypothetical accidents involving 
radiaticfTi at fixed nuclear facilities 
or during transport of radioactive 
material. In both programs, 
REECo recognized the unique 
contributions it could make to- 
ward alleviating critical man- 
pov^er and training problems in 
other Organizations. 
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Participating Organizations 

□ ERDA CONTRACTORS 
— ^Thc Thompson Van Bebber Di- 
rectional Drilling Services Corji- 
pany (TVD) is a support contractor 
at the Nevada Test^ite (NTS). 
TVD is a small organization com- 
prised of engineers and techni- 
cians specialized in the science of 
direction^J drilling. The Reynolds 
ElectricaftSc Engineering Company 
(REECo) assisted in developing 
and implementing the program 
and provides recruiting and 
placement services. ' 

d EDUCATION— Cl^rk 
County Community College 
(CCCC) also helped design ^the 
program and taught trigonometry 
and drafting courses for TTP 
trainees. 

□ CETA— The Las Vegas- 
Clark'County Consortia played an 
important funding and trainee 
supportive services role in TVD's 
program as it did with the other 
TTP's established at NTS. 

The Training Program 

A 6-m9nth intensive Direc- 
tional Drilling Technician program 
was established at NTS, involvmg 
the usual TTP blend of classroom 
instruction and on-the-job train- 
ing experience. TVD provided in- 
structors and the site for OJT. 
Among the areas covered were 
Bore Hole Survey Instruments, 
Survey Calculations, Vector Sheet 
Calculations, Proposal Develop- 
ment, Drilling; Assembliits^s and 
Stabilization, fire Prevention, and 
other Safety Aspects. \ ' 
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1 , Drill site where trainees get "hands- 
on" experience on the rig to supplement 
classroom theory. 
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Graduates are prepared to as- 
sume entry-level positions in 
offshore drilling and other opera- 
tions where holes must be bored 
into the earth. diagonally rather 
than vertically. Since fhe angles 
and directions for such.drillingare 
determined by cornplOx mathe-^ 
rnatical calculations, developing 
rnathematical skills is given heavy 
emphasis in the program, • 
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2. Target. areias previously considered in- 
accessible for. traditional drilling applica- 
tions are i-he commonplace challenges 
which are rrftt through directipnal drilling 
technology. 




3. Directional survey data, collected during an 8-hour shift on rig, is later used in 
classroom environiVient to develop drilling proposals. 



Competency-Based 
Instrucfion 

An important feature of 
TVD's TTP is that it is tailored to 
meet the individual needs of each 
trainee. Xhis is quite different from 
lock-step programs where every- 
one is exposed to the same train- 
ing experiences regardless of 
background and previous experi- 
ence. Trainees' knov^ledge and 
skills ariffTarefully assessed 
throughout the program. This 
competency-based approach is 
especially .valuable when rela- 
tively exp.ensive trainingis offered 
and when the participants begin 
the program with Widely varying 
skill levels. - . s 
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Training For The Needs of 
Others 

Directional drilling is a highly 
spqcialized field. -It is estimated 
that there are only 206-300 direc- 
tional drillers in the world. Sur- 
veys conducted by TVD/REECo 
indicated a critical need for few 
numbers of highly trained indi- 
viduals. Educational institutions 
do not offer programs in d^^c- 
tional drilling. Privtite drilling 
companies afe able to upgrade the 
technical skills of experienced 
drilling personnel for directional 
work. But, because of exorbitant 
costs associated with dovi^ntir^e of 
operational drilling rigs for train- 
ing purposes, they do not train in- 
experienced individuals as entry- 
leve;l directionit! drijlers. The 
operation at NTS offers ^ unique 



opportunity to achieve technology 
transfer by training for the needs 
of others. The nine graduates of 
the first cycle of TTP haW received 
job offers from all bvelr the U.S., 
and even a few for wonc in other 
countries^: Six of the nine^^gtad- 
uates are women or minorities, 
which is particularly significant 
considering the^ct that direc- 
tidhal drillers are almost exclu- 
sively Anglo males. ^ 

Adequate Supply of Energy * 
Manpower 

The Directional Drilling 
Technician training program is a 
good example of ERDA contrac- 
tors combining resources with 
other organizations to assure an 
adequate stapply of technical 
manpower for energy-related, 
occupational areas. The program 
is innovative. The advanced 
technology of directional drilling 
used at NTS in corr^nction with 
the Nation's underground nuclear 
testing program is transformed 
through TTP. The result is a com- 
modity that is of direct and critical 
relevance to drilling operations for 
oil, natural gas, and geothermal 
e n e rgy p r od uc ti o n . 
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